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SECTION 1.0INTRODUCTION

The followingStormwater ManagemeRteport outlines the proposddainagedesign, the analysis of
the pre and post developntestormwater conditions, the design of the structural anestroctural
drainage components, the proposed stormwaitegate strategies for change in cover and proposed
impervious area, compliance with Massachusetts Department of Environmental Affass{EP)
Stormwater Handbook, and other related stormwater issues of the development of the pedgect. |
is intended to satisfy theate and local regulations aretjuirements to protect the surrounding
neighborhoods, the natural resources, the egstrainage utilitiesand the waters of the
Commonwealth from adverse impacts resulting from the stormwater runoff.

Pursuant to the definitions and requirements of a project proposed under MGL Chapter 40B, the
projectproponent is required to provide pin@inary drawings and computations only as changes are
typical for these types of projectslowever, due to various concerns raised this report is intended to
be a FinaStormwater Management Repuwith the accompanying set of plans

This pogramdefines a program for controlling, conveying, treating aisddirging the stormwater
runoff from the site in accordance with the adoptassDEPStormwateiHandbook the Federal
and State Clean Water Acts, the Wetlands Protection Act, the Coastal Zoa@dttion ofthe
National Pollutant Dscharge Elimination System Program and the TowG@aflisle Subdivision of
Land Regulations.

The reporidentifies by means of narratives, calculations, plans and specifications that suitable and
appropriate quantity ahquality control measures have been provideghtber, control, treat, and
discharge stormwater runoff The storm frequencies analyzed are the 2 yr, 1®5yyr,and 100 yr
pursuant to MassDE&nd local regulationsA summary tabulation of the prevddopment and post
development peak flow rates is provided.

Low Impact Development (LID) and Best Management Practices (BMP) concepts and designs are
utilized in acordance with MassDEP guidelinas shown herein and on the Plans

This stormwateranalysis includes guantitycomparison of the prdeveloped flows to the post

developed flows tassure that no increase in the rate of runoff at the property boundaries. The design
includes the total it ytormfateiMalagemenaFddi itd es, (EBWHF®s
control the dsdharge flow rate from the site at a rate no greater than the existhogyeoped flow

rate. This Reportalso dsausses the design for the water quality treatment methods and evHieate
compliance to the various cagaegulations, and policies.
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This report includes:

i) discussion of the project area: existing and proposed,
i) various record maps and plans
iii) overview discussion of stormwater management design
iv) full analysis of the Pre vs. Post Development conditions,
V) division of the land into SubCatchment Areas,
Vi) computation of the weighted average ACN
vii)  computation of the time of concentrations for each SubCatchment area,
viii)  grades of stormwater components from the Plan & Profile aadi@plan of the site,
rain gardens, bioetention areand all other developed areas
iX) final HydroCAD report with all subcatchment arepipe sizestypes,slopes, and
invert elevationstreatment systems, rain gardens;t@tention area, and infiltration
ares.
X) sizingand details of the rain gardens, daentioan area, and infiltration system.
Xi) manufacturers cut sheet for the infiltration chamleersd A st or mwat er bu
proprietary products
xii)  summary of pre vs post development flow rates
xiii)  discussion of LIDand BMP
xiv)  LID credit
Xv)  computations of provided vs. required recharge
xvi)  computations of provided water quality volume vs. required water quality volume

xvii)  operation and maintenance manual

Thefull plan set entitled Residential Site Plan $ef h e Bi r clé BlAmeparedéor | i s
Lifetime Green Homes, LLC, 142 Littleton Road, Westford, MA by Meisner Brem Corporation,
dated November 14, 2014 consisting of 12 sh@d#ns) is hereby incorporated herein by reference.
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SECTION 2.0 GENERAL PROJECT INFORMATION -

SECTION 2.1 GENERAL

The proposedesidential projeds a20 unit, single familyhousing project proposed under
Massachusetts General Law (MGL) Chapter 40B off Long Ridge Rd@drlisle Massachusetts
The parcel aa is 9.84 acres. The property isrently used as gesidential single familiome and
horse stables and riding arenaith outside boardersas an exempted farm over 5 acres. The
existing home will be remodeled as one of the homes in the project. 2ot wideprivate
driveway frivate driveway will provide access to the homes.

SECTION 2.2 EXISTING CONDITIONS

22.1 Site

The project is located at 100 Long Ridge Road in Carlisle, Massachusetts and consists of 9.84 acres
of land. Itis currently used as one existing residedtigelling constructed about 1974 by Deck
House, Inc. and horse farm.

About 4 Y2 acres of the property presestiared with the balance as woodland. The timber is
primarily a mix of large eastern white pines and pin oaks with lesser quantities diigtheanopy
species such as hemlock, maple, and birch.

The topography throughout the property ranges a total of approximately 30 feet (from minimum to
maximum) but a large portion near the house and barn is fairly level . Most of the other areas have a
modest slope and a few selesinallerareas are quite steep.

Soil testing throughout the property indicate a well drained soil with percolation ratésroirites
per inch with depths to the seasonalhrythewils wat
are very good and will certainly support septic system(s).

The property abuts the Blood Farm Trail which connects to Estabrook Woods and other conservation
open space areas and trails totaling over 900 acres of land used frequently Inyemd®ys of the
community.

The property has been improved by the addition of a 6 stall, 2 story barn with tack room, feed room,
and hay storage. In addition, the property includes several dirt paddocks, grass paddocks, and grass
turn-out areas (fields) asutdoor spaces on the farm for the horses. A manure pile conforming to the
regulations of the Carlisle Board of Health is maintained regularly.

MEISNEBREM CORPORATIQIMtest Revision 026-2015 7
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Currently,all the stormwater runoff from this site flowssterly or southerly on the property and then
easterly to the intermittent stream which then flows eastanty it crosses Nowell Farme Road and
eventually River Road to the Concord River to the east.

2.2.2 Geology

The topography ranges fronrelativelow of about elevatio®0 at the far east diie site to a high
point at about elevation 126 at the northwestern corner and adjacent to the Blood Trail. More than
half of the area of development is fairly flat with a sloping#émethe easterly sections.

The soils are generally fairly well draigrglacial till but veins of sand have been observed. In
addition rock outcroppings are noticeable along the intermittent stream in areas that are not proposed
for development.

For more information osoil types especially NCRS soil mappinges Sectior®.3.

22.4 Wetlands

An intermittent stream and narrow wetland system traverses the rear portion of the property flowing
southerly and turning easterly in the narrower section of the property. The bordering vegetated
wetland associated with this stre@muite narrow and follows withiseveral feet of the streambed

to a point about 500 feet to the east where the wetland widens significantly prior to crossing Nowell
Farme Road. There is also a potential vepoal in this most easterly area over 366tffrom the

closest proposed development.

At this time the proposed project does not expect to alter any wetland resourcdarielisg and
disturbance is proposed directly adjacent to the wetland in the buffer zone.

SECTION 2.3 EXISTING SOILS

2.3.1 NRCS Soil Types

The Soil Conservation Service with the United States Department of Agriculture has mapped the
project area for soil types. TISECS soils types are now available online at the USDA Natural

Resources Conservation Service (NRCS) webégitprint-out of the Off Site Soils and Ggite Soils
is included herein in Section 3.4
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The USDA classifies soils into four (4) hydrologic soil groups as follows:

TABLE 2.3: NRCS- SCS SoiL GROUPS

SCS Soils Group General Deaiption

A Sands & Gravels highly permeable
B Glacial TillT more permeable

C Glacial Till T less permeable

D Impermeable, silts, clays, muck

Group A Sails in this group have low runoff potential when thoroughly wet. Water is
transmitted freely through themil. Group A soils typically have less than 10 percent clay
and more than 90 percent sand or gravel and have gravel or sand textures. Some soils
having loamy sand, sandy loam, loam or silt loam textures may be placed in this group if
they are well aggrested, of low bulk density, or contain greater than 35 percent rock
fragments.

Group B Sails in this group have moderately low runoff potential when thoroughly wet.
Water transmission through the soil is unimpeded. Group B soils typically have between 10
percent and 20 percent clay and 50 percent to 90 percent sand and have loamy sand or
sandy loam textures. Some soils having loam, silt loam, silt, or sandy clay loam textures may
be placed in this group if they are well aggregated, of low bulk densitpntaio greater

than 35 percent rock fragments.

Group @ Soils in this group have moderately high runoff potential when thoroughly wet.
Water transmission through the soil is somewhat restricted. Gragl€typically have

between 20 percent and 40 percelay and less than 50 percent sand and have loam, silt
loam, sandy clay loam, clay loam, and silty clay loam textures. Some soils having clay, silty
clay, or sandy clay textures may be placed in this group if they are well aggregated, of low
bulk densityor contain greater than 35 percent rock fragments.

Group D3 Soils in this group have high runoff potential when thoroughly wet. Water
movement through the soil is restricted or very restricted. Group D soils typically have
greater than 40 percent clalgss than 50 percent sand, and have clayey textures. In some
areas, they also have high shrigWell potential. All soils with a depth to a water
impermeable layer less than 50 centimeters [20 inches] and all soils with a water table
within 60 centimeterf24 inche$ of the surface are in this group, although some may have a
dual classification, as deribed in the next section, if they can be adequately drdined.

1 Part 630, Hydrology, National Engineering Handbook, Chapter 7, Hydrology by United States Department of Agriculture, Natural
Resources Conservation Service, 2007 {216NEH, May, 2007)
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The soils on the site consist of soils within Hydrologic Soil Gra&gS, and D. Havever,the

NCRS map is obviously incorrect in some locations as clearly noted by the wetland survey.
Therefore, the Woodbridge soil is extrapolated to most all of the developed area. Woodbridge is
within the Soil Hydological Group C.

SECTION 2.4 PROPOSEDDEVELOPMENT

The project proposes 20 units, including the existing home, at a density of 2.03 units per acre.
The homes will be single family with two car garages and three bedrooms totaling an average of
about 2500 square feet of living space. Approxatyateven of the nineteen new homes will have
walk out basements as the site grades allow. Each house will be designed waiile drost porch
sited ®0foiram t3e edge of the road to encour ageée
regularly The land between the porch gnd/ate drivewaywill be landscaped with formahin
garden and other aestheg@rden areas; not just green lawn. These garden areas will be maintained
by the Condominium Truaind will enhance the view as one driva®tiyh the project. The outdoor
spaces in the rear will be the typical patio, deck, and screened porch for more private entertaining.

The layout of the proposguivate drivewayegins opposite, and over 100 feet east of, the
existing intersection of Gaet Rock Lane and Long Ridge Road. Phieate driveways curvilinear
and traverses a gentle grade for 500 feet to a sharp right curve downhill tdessaalturnaround
feature. The proposgativate drivewaywidth includes a traveled way to match #sting roadways
with a paved 2 foot travelled way. Therivate drivewaywidth and culde-sac will be designed for
the maneuvering of fire apparatus and will be landscaped in the middle with a stormwater feature
underground.

Stormwater controls willitilize the principles of Low Impact Development (LID) design
wherever feasible. LID strives to mimic nature in reducing runoff by limiting disturbed areas where
possible, infiltrating runoff as close to the original point of contact as possible, degelam
gardens to aid in infiltrating the lower storm intensities, and designing sustainable best management
practices to address concentrated runoff to mitigate the impact to the groundwater, wetland, and
receiving waters.

Electricity service is currdgly by NStar via underground wires and surface mounted
transformers. This project will extend the electrical service, in kind. The site is also serviced for
cable television by Comcdst, also underground. Domestic water service will be provided by
shaed, private wells with the required legal restrictions, easements, and use agreements. Sewerage

MEISNEBREM CORPORATIQIMtest Revision 026-2015 10
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will be by three separate shared systems and will utilize Alternative Technologies (MassDEP
approved state of the art components). Water supply for fireesgdpn will be provided by the
proposed0,000 gallon fibergladire cistern. Homeownership documents will allow for the
assessment of fees to maintain the sewerage, drainage, and water systems as \pelNa® the
driveways, utilities, and open spaeeeas, etc. The primary heat source is still being investigated to
provide the most efficient design and includes propane, oil, and heat pumps as alternatives being
considered. Natural gas is not available in the street system. Solid waste willllothess a
residences in Carlisleto the Transfer Station.

<Remainder of this page is blank>
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Section 3.0 Maps

SECTION 3.1 SITE Locus/ GOOGLE EARTH M AP
FIGURE3.1 NOT TOSCALE
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SECTION 3.2 MASSGIS MAP

FIGURE 3.2 NOT TOSCALE
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3.3 FLOOD INSURANCE RATE M AP (FIRM)

FIGURE3.3 CoMMUNITY PANEL: 2501760264E
MAP DATE: JUNE 4, 2010

6/25/2014 3:22 PM
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SECTION 3.4S0ILS M AP
FIGURE3.4 ON SITE SOILS: SCALE: AS SHOWN

Soil Map—Middlesex County, Massachusetts
(Brem Property - 100 Long Ridge, Carlisle, MA)
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FIGURE 3.5 SOILS MAP LEGEND

(Brem Proerty - 100 Long Ridge, Carlisle, MA)

MAP LEGEND MAP INFORMATION
Area of Interest (AOH) B ScolAws The soil surveys that comprise your AOI were mapped at 1:25,000.
Acoa of Intecest (ADI)
0 [ Tomoat Warning: Soil Map may not be valid at this scale.
Soils.
ol Mag Usk Polypers @ Ve Sy Soit Enlargement of maps beyond the scale of mapping can cause
¥ Wetseat misunderstanding of the detail of mapping and accuracy of soil ine
s S0l Map Unit Lines placement. The maps do not show the small areas of contrasting
@ SolMapUntPomis s scils that could have been shown a1 a more detailed scale
4= SoedalLine Features
Special Point Faatures Piease rely on the bar scale on each map sheet for map
© Bowodt TN vouss measurements.
S¥oams and Cansls
B BorowP: Source of Map:  Natural Resources Consesvation Service
a Transportation Web Sod Survey URL:  hitp:/iwebsoiisurvey.nfes. usda.gov
W CoaySpo s Ran Coordinale Syslem:  Web Mercator (EPSG-3857)
Closw Owprvesion ~~  intorstate Hghways Maps from the Web Soil Survey are based on the Web Mercator
¥ GavePi ) e , which preserves direction and shape but Gistorts
8 B distance and area. A projecion that preserves area, such as the
& Gavely Spot Major Roads Albers equal-area conic projection. shoud be used if more accurate
O Lwdm s calculaions of istance or srea are requited.
A UivaFiow This product is generated from the USDA-NRCS certfied data as of
o Bachoround the version date(s) listed below.
& Marshorswamo B AenalProwgapy
» Soll Survey Area:  Middlesex County, Massachusotts
R Mooor Quary Survey Arca Data:  Version 13, Dec 17, 2013
©  Mascelanecus Water Soil map units are labeled (as space allows) for map scales 1:50,000
©  Poronnial Water or larger.
v RockOukerep Date(s) serialimages were photographed:  Mar 30, 2011—May 1,
4+ ssmespat 201
B4 The arthophoto or other base map on which the o ines were
oo, SendySpot compiled igiized pe from the
& Seversly Eroces S0t imagery displayed on these maps. As & resull, some minar shifing
e of map unit boundaries may be evident
0 Seknoe
b Soorsio
& SodeSpot
1Dy Natural Resources Web Sail Survey 8252014
SR Conservation Service National Cooperative Sail Survey Page20f3

FIGURE 3.6: SoILS HYDROLOGIC SoIL GROUP ANDSITE COVERAGE (% OF AQI)

Soif Map—Hh County. Brem Property - 100 Long Ridge.
Carlisle, MA

Map Unit Legend

I County, (MAD17) I
[ Map Unit Symbol | Map Unit Name | Acres in AOI | Percent of AOI |
8A Scarboro mucky fine sandy 28 24.7%

loam, 0 1o 3 percent slopes
1038 Chariton-Holis-Rock outcrop 03 26%

complex, 3 to 8 percent
slopes

103C Chariton-Holis-Rock outcrop 1.1 10.5%
complex, 8 10 15 percent
slopes.

1030 Chartton-Holis-Rock oulcrop 0.1 0.9%
complex. 15 to 25 percent
slopes

1056 Rock outcrop-Hollis complex. 3 1.4 13.2%
to 35 parcent slopes

2618 Tisbury silt loam, 3 to 8 percent 0.7 66%
slopes

ane Woodbridge fine sandy loam, 3 33 30.7%
to 8 percent siopes, very
stony

3178 Scituate fine sandy loam. 310 8 11 10.7%
percent slopes, extremely
stony

Totals for Area of Interest 10.6 100.0%
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SECTION 3.5 DRAINAGE AREA MAPST PRE DEVELOPMENT
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